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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a high-performance active matrix substrate on a light weight 
substrate by bonding a second substrate composed of the desired material such as plastics onto a 
TFT active matrix element and removing a first substrate later. 

SOLUTION: As an adhesive layer, epoxy resin is applied onto a TFT active matrix glass substrate 
produced by an ordinary method and further, a plastics substrate composed of polyester is bonded. 
Next, a glass substrate is ground and removed by making the plastics substrate being the base by 
chemical mechanical grinding. Next, the ground surface is coated with an orientated film 0RI2 for 
orienting liquid crystal molecules and after burning, rubbing treatment is performed. Finally, on the 
other surface, a light proof film 512. color filter film 507 a counter electrode 510 made of ITO. a 
counter substrate 508 composed of plastics forming an orientated film 0RI1. to which orientation 
processing is performed, and the previously formed TFT substrate are arranged while being opposed, 
a hght crystal composition 506 is sealed among them and a liquid crystal cell using the plastics 
substrate is completed. 
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A. Relevance of the Above-ident if led Document 

This document has relevance to all claims / claims 
1 , 10 of the present application, 

B. Translation of the Relevant Passages of the Document 
[EMBODIMENT] 

[0009] Figure 1 through 5 are cross-sectional views 
showing a liquid crystal display device in each step of 
the manufacturing method according to the First 
Embodiment of the present invention. 

[0010] First, a pixel electrode 130 made of ITO is 
formed on a grass substrate 1, and then a first 
insulation film 25 made of SiOs is formed thereon. Next, 
a semiconductor layer 30, a gate insulation film 20, a 
scanning wiring 10, an inter-layer insulation film 22, 
a signal wiring 11, a source electrode 12, a protective 
insulation film 23 are sequentially formed to form a 
TFT active matrix element (Figure 1) . 

[0011] The manufacturing of the TFT active matrix 
element itself may be performed through a common 
manufacturing method of semiconductors. For example, 
the semiconductor layer 3 0 was formed by forming an 
amorphus silicon film by a low pressure CVD method at 



Page 2 



Tokukaihei 11-212116 



4 50*^0, and then converting it into a polycrystal 
silicon film by applying excimer laser. Further, the 
first insulation film 25, the gate insulation film 20, 
the inter-layer insulation film 22, the protective 
insulation layer 23 were respectively formed by a 
plasma CVD method at 3 50 °C. Further, the scanning 
wiring 10, the signal wiring 11, the source electrode 
12, and the pixel electrode 13 0 were respectively 
formed by a sputtering method. The patterning for each 
film was performed through common photo -lithography. 
[0012] Next, the TFT active matrix substrate thus 
prepared was coated with an epoxy resin 2 9 to provide 
an adhesion layer, and then the substrate was joined to 
a plastic substrate 100 made of polyester (Figure 2) . 
[0013] Next, the grass substrate 1 having the plastic 
substrate as its base was polished to clean up the 
grass substrate by a chemical mechanical polishing 
method. 

[0014] At this stage, the pixel electrode 130 which was 
first formed on the grass substrate 1 acts as an 
etching stopper, thereby preventing damage to the TFT 
element due to excessive polishing of the substrate. 
With the foregoing steps, it is possible to obtain a 
TFT active matrix element formed on the plastic 
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substrate . 

[0015] Next, an alignment film 0R12 for aligning liquid 
crystal molecules is coated on the polished surface, 
followed by a rubbing process after baking (Figure 4) . 

[0016] As the final step, a shielding film 512, a color 
filter film 507, a counter electrode 510 made of ITO, a 
plastic counter substrate 508 having an alignment film 
ORI 1 formed thereon were disposed to face a TFT 
substrate with a 4 micron spacing therebetween using a 
spacer bead or the like. Then, the spacing was sealed 
with a liquid crystal composition 506 to complete a 
liquid crystal cell having a plastic substrate (Figure 
5) . 

[0017] Thereafter, an external driver for driving the 
TFT is packaged to complete a liquid crystal display 
device . 

[0018] In the present embodiment, as described, a 
common semiconductor manufacturing method can be 
adopted for creating the TFT active matrix element 
itself since it uses a grass substrate as its base, 
thereby obtaining a high-performance TFT. As a result, 
it becomes possible with the high-performance TFT to 
easily display an image with high precision. 
[0019] Further, in the afore- stated embodiment, there 
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was an explanation made for the case that the external 
driver is externally connected to the TFT substrate. 
However, by using the high-performance TFT to create 
the driver, it becomes easier to form the driver on the 
plastic substrate. Therefore the cost is reduced, as 
the number of parts required for packaging is reduced. 
[0020] Further, various kinds of materials can be used 
as the substrate since the substrate (materially 
different from that having the TFT formed thereon) is 
joined later. For example, as shown in this embodiment, 
using the plastic substrate realizes a display which is 
notably lightweight. A polyester substrate was used in 
the present embodiment; however, the substrate is not 
limited to this but a plastic film such as poly- 
carbonate, acryl, PET or the like can also be used. 
Especially, by using a plastic film as the substrate, 
it is possible to obtain a bendable display device. 
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